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= (a)... DNA OLIGONUCLEOTIDE EMBEDDED IN 0.01% ATELOCOLLAGEN 

^ (b)... DNA OLIGONUCLEOTIDE EMBEDDED IN 0.1% ATELOCOLLAGEN 

(c)... DNA OLIGONUCLEOTIDE ENCAPSULATED IN HVJ-LIPOSOME 

(57) Abstract: It is intended to provide a preparation whereby an oligonucleotide is efficiently transferred into a cell and the local- 
^T) ization thereof in nucleus is promoted, a preparation promoting the conversion of the base sequence of a target genomic gene, and a 
\^ gene therapeutic. Namely, a site-specific gene conversion promoter which contains at least collagen and an oligonucleotide for gene 
fS conversion; a site-specific gene therapeutic which contains at least collagen and an oligonucleotide for gene conversion; a method 
of arbitrarily converting a specific base on a genomic gene in the nucleus of a cell which comprises bringing the above-described 
gene conversion promoter into contact with the cell; and an oligonucleotide nuclear localization promoter which contains at least a 
^5 collagen and an oligonucleotide. 
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1 ) ? ? a — K1" 5 * t &1M X©3ie^Sr ? /w* * - 5 

s*?mzM1rZf&&^i!>mfe&tiXW\ftm&$LZZ>Z.k, 5) JEfc^n*— * 

^^btl/TV^ (Li-WenLaik % TExperimental Nephrology J 1999 
P. 11-14 ) o 
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ffl%.t£, W-ffl&LT^KiJ yttfij — (Familial amyloidotic polyneur 

opathy: FAP) te, 3t£KPSSJ*$riB£. Ufc h 7 ^*lNf ^^(Transthyretin 
: TTR) % 7#yjKI6AI, ^/UV y ^SrtfrKSSE&i U 
Ri7 5ti>f KtfcfSrtfct^HtT^n'f K-^Olo^fcS. ^©9%, 12 
7 i©7^/^P>t^$tl5TTR0 3 Of ^Mft=y^lL 
fcMTTR^T^D-f K^Jfe 911^^30533^5 FAP type I (FAP 
ATTR Va 1 3 OMe t) Elfe©«*l»*^3®H)#»l**Sr# 5 

£M-r5»fe'l4T^n^ K— -^^fcSo :^tt20~30fVC3l&E U ^J10^<D^ 
j§-e5E<7)fe)§£r £ Z>f&.7F&<DM&X'hZ> (Benson^ N iTrends in Neuroscien 
ces J 1989 Hl2^, p. 88-92 ) 0 

jtU — *fB®g#»^ft<0&3Hr»*5£ii^ IFFi-C©mTTR©S4 

1996^ Kmiec ^^«koT#^^SSr^-f5®»3«J^fed5^$tl/fc ( 

Kmiec TScience J 1996 ^ 273% p. 1386-1389 ) „ RNA-DNA^ 
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Mfcin vivo fc*5V>Ttt> Rranfetf^V h©iffl»rtT?»9 ©Jte^F*:*** 
*TJlldGlfi^t&*-C#*'Hriltt«r*Ufe (Kren^ TNature Medicine J 1998 
W> 4#, p. 285-290) <DK:^V^T N Cligler-Najjarj5E#i¥ (Kren^ TProceeding 
of National Academy of Sciences USAJ 1999 H96^, p. 10349-10354) „ Duch 
enne§$5v^ b n7^«|I^tl5 T^ti^^^S ^MoTV>5 0 

mmKtf;J*mfc^<D&M<DM&Z^mX*%ZZbl)K M^ttWOT (Gamper 
&\ TNucleic Acids ResearchJ 2000 H28#, p. 4332-4339) , (Saccharom 
yces cerevisiae) (Michael TNucleic Acids ResearchJ 2001 1^29^, p. 

4238-4250) X^^tl, 3t^f-f&»^^ffl*S»3^$*VTV>5 0 

Ud>U*3^?> N RNA-DNA^7tP }?&W9k"?R^Xtiim 

^%jmxmm$mx-&ft ?zt t Kmtimmvm&tajmnwm 

XhZ> 0 Kmiec fc<P|fc£&*$fc^UfcScience f&3\ ^b^^Ufc 

*lfcbfc 0 £fc. -?rO|B*<D^-e^i£^Kmiec btf>flF2&fc: £tlt£, RNA-DN 
A=3M 7^-y =0* * KSr^-effiV^^a-O^lRljmm^^, 0. 0002% 

~0.005%, DNAty =Tt— ^¥-aT?fflVNfc#^^|^mm^»«> 0.016%~ 
0.02% ^^-TffcS^Srl^b/^telUTV^ (Taubes, TScience J 2002 H298 

p.2116-2120) o tot, rtbb^-y ^^^^KSrffiv»TS64s^ffiP*a 
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*3SK#fett, mm.T%ny( K^y =a -n^- (FAP) <DB?g<D3m 

> ^tS^^W^^^M-r^W^^^U h^^f-^^^ (TTR 
) l^Ml(a!)TTR0 3 0#@O/^y ^Mft=yfcfiLfcFA 
P^W^I (FAP ATTR Va 1 3 OMe t) ©»^H&8fcmoV>T$ifcft 
IftWUfcIS*, TIHS#^fc-t-r i: J; 9 F A P &#J& 
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.IMB= 7— 7—? >Xh L < „ 7— 

r^-fe^**^ i~3 itS^^fcf»A^/^-ei7 hy v • ^ y 

ftfflBl)^^&fc»3mffltts *©^sas$^^;fcS£fciW£u<, y^m 
^:§ro. oim— o. iMo<fiH-cfr^r*t"srt % ^-hy ^AiftSro. 0 7M~ 
o . 14 M©^H-e^-r § r. £ uv\ 

^^©^-^©S^tt: 3 0 0 n m— 5 0m mffe ZZLk ffifrti LV\ 

^^©ffj|E^iii^m^^^j«, oi~i. oii%(D 

f5HT^W-t-^>r ^ N fcSV^ny^^o. 0 1-0. 2 5lt%©§it* 
[3] 3 7-^^ 0. 0 1M —0. lM©y ^^JM*5«tTJ ? 0. 0 7M— 0 

. 1 4M®thy v zmfcKf&mu zti\z.mmm<Dv>'m&t5£ 
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iulB^ft^fc{&t#Jte, y^SfeiaSrO. 0 1 M~ 0 . 1 M©iHT^tt?> 
wt, tHJ^AMO. 0 7 M~ 0 . 1 4M©ilttft5r £##S:U^ 

3 0 0 nm~ 5 0m mT'fcS - t i>Wti LV\ 
IWE»rt«|EflsflB»filW:^ ny^y^o. Ol~l. om*%<£>S£HT~^r 
-i-ZZ.k, feSV^Ha^—y^^rO. 0 5~0. 2 5fi4%<©*Sffl"e£ ; ^rt"S£. 

*«n, situ jffirtrt, at, «s»rt*fcttfefta 
[7] huib [6] ismo^^v>TS^^m^^-rs^o 

(a) RNA/DNA^r^7ty h\ (b) 25mer DNAt I? =f3? * 1/ 

tf-^Kx (c) 45mer DNAt y =fpC * b\ (d) 74mer DNAtiJ^^V 

^ K 0 RNA/DNA^ ^^-y dT^jJr RtDRNA (/Kfc^) «2' -0 

- ^^/WRNAfc, DNAtU ^7 W K©jSf«^f)3 \£fo*-fcU*?- 

^ 2 H« N TT" n nyv-^y^tD NAty =?3* * KOHepG2 ffiSfo^V) 

&V7&&&7F'tmffimM-n (a)*5J:t*G>) i: N JfcitSiOfcfc, HVj-y*tfy-J» 
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(a) : DNAtU=f^^l/tf TO 

(b) : 0. 05% — /f i/^JffiD NAtU^^ K74mer 

v <^«:*^^m sr^-r ^ 7 7 t? 6 0 

A : MMS h b V* 5>* - v ? ~* *7 * (Dtfam fett ttib^i h v ^ f"-f V 
B : Tfnn7-^lDNAtP =fj* ^ K£r&-¥ Lfc h ^ I/**?*,— 
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7— y^fc.&v^ »Wrt©W^i~vS«u\ Ir^t^J 

5 (71/^7^ • v^—* 7VV 1989-12, 104-109 > 7-59522-i§- 

fifnl&M-^LTte, #I;tkfif7^^ T>v-f*i/, t7;vpy^ 

% ~^y^ ayKa^fyti, ^rM^ 7W¥VSL 

tf-y ^^rvtf K©JIStt N ^<H2 0fiS«L<, 25^1001 

stria*- y w-^ at^?-^©3aa|s©iBjfed^RNA/DNA^^ 
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t> l < «t ^ ^s^sm vtcftxftziT^ 7 s — h ^ * fc y ^ ^/v-^ 

ih^WM^MVfcZ' -0-methyl RNA s 2' -0-meth6xyethyl RNA ^Locked n 

ucleic acid (if n ^) (LNA) ^^f^rt^-e^s 12, 
166-170, 1997 „ Biohemistry, 41, 4503-4510, 2002) 0 WkWlWSifcfrJr V ^ 

s*t-a^ j-i~3 iks*^ ^-a-srg-tf i^t-^^o aie^oxitea* 
^iftJ6srcje>^^ % striae y ^^r±^-y =f^^ v^-^ Ko^jfcffi^-jttii-t- 

9 



WO 2004/026343 PCT/JP2003/011962 

y =f^ * K«rBHSH-5 - £ LV\ m%i&)W#m, ? J 

~ 3^S(D^^^#^^^Ufc 9 „ i^leiyy Aat^f \z l ~ 3^<^ 
^M&l»4#mift^}f A^TS r t S 0 ftllE^m^ 23£S£fcte 3i£g<D# 

£\ mm^mi-mm.^x^xh^<. ^mxhox-b^\ 

O^SB^^-i: dS^bfc^SIB^J^51^-r5 - fcs^T»# 5 0 RNA/DNA 

=t*?ua-^ wmnjjmzo^xte, mz.t£. us 5, 731, 1 

81, US 5, 756, 325 ^m^^tlX^^> 0 

1 0 
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<Dmmth^?) owrnti. m&R. mmm^ paw. 7^^, mma 
r^^©^M©M5t^fef^ mm&mmo 1/9 7 8 5 z-^^^y h m 

^(D^m : ^-y l"*"? K2»A*BW) ^IE«$ttT33«3s ;*38Bmz::i3VvrWt 

1 1 
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#^<Diigr!|cf o^-y =r^^ Ktf^*tt©*^HK£^>r y K£7£/&b 

^z^tfrtb, ^mm<Dmm\^ MM&mkv*v u^Y^mx-r^m 

y 1/wm.b-r y y ?j*m.%^irz>w&. v^mm.o. iM^f,y«o. o 
im, thy^i»to. i 4M<D$mfox^-tz>z.bi)m*v<, v>-m&o 

. 0 5M, tb^AtO. 0 7Md^r/^S0. 0 1M, tfy^^lO. 

£U/\, rrr% r#^#;j ^ ^^^#^E«^f^t)«fc=i7-^^^ 

f^b^&VfchO&MVfctZo ^(D^i^fD^mts «3 0 0nm, E# 

t5t)0-e;fe!)s 3ib vx£&mtt*<DM$$ijrm\z.fam:-tz>o vtc&ox, # 

1 2 
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rims. £©*T?t>, *ftmz.&\-f =t*f u^Y<Dtm 

tiflBte^^O^-a-HcoMIW:. 3 0 0 n m~ 50/i m;W£ L< > 3 0 0 n m 

-3 o nr*&&x>miz\^\<\ 

% _L!B©#*LV^«<0#^«r#5fcttt, *^l$© = 9-^V©jft&as 1. 0 
— 0. 0 0 5«*%, «t«90*U<^O. 5-0. 0 0 511% Xfc £ 9 
L<teO. 05 — 0. 0 0 5ii%ffc5r idSM^LV^ 37- 

tU^f^ili©«^tlT, ffe=>7^y|:0. 0 1M~0. 1 
MV isWt&*5 XTfiO. 0 7M-0. 1 4Mt h U >>^t^tt5iti«L 

©#*UV\g#<D^#:&#5fc:fcJ\ »&l*©«*r± 1 - 1 0 X^i>mtL U < > <£ 
D iff* U < fit 1 — 5 tT'fcS, 

^oT, 37-m, 0. 0 1M-0. 1M!)V 

®&*3£tf0. 0 7M-0. 14Mthyi)Afimt5itl«U rtl 

o 

^B$<D=i7-y^<^gte> 31^5 0/i g/m 1-1 Omg/mlffe!), 
jg-a-J^©;*- y =fp? ^ l^^-^ K©8fe£tt* 51ft" 2 0 n g /m 1 — 1 m g /m 1 X*&> 

^r— ^Ci^ifcfc^ 1:1 — 1:20 Otfc^ 03; U< tel : 3 — 1 : 1 5 0, 

1 3 
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£9£?£U<ra:l : 3 — 1 : 12 0XfoZ> o 
m-£'B$<Dm&(DpHft, pH5 — 9. ^L< [ipH6~8t'fc5 0 

^- y rf ^ $ K©i^^}dfflt5i^, 0 . oi~i. 0 m&%(omm 

^»t!J l/tf K©trt^ftl^t5i^, 0. 0 1-0. 2 5 

01-1 ®mRxfi&^Mt^<Dmmffi±<DtcibRmmm?i$: 0 . 01- 
7^;^^ N @^ (mk, mmm (D*&m<Dm%sti,x, 

N y/Hfb-/K ^^n-^O^Jifp^^tbS^WJ^^PJ^Ol 0-8 

1 4 



WO 2004/026343 



PCT/JP2003/011962 



]} =fj* ^ Ft =» 7— ^l/tmj&^^&Vf^Wits 3 0 0 nm~ 5 0 n 

m}&3#*U< % 3 00nm~3'0/imiU!)^U\ 

m~2. Omm, f $3mm~2 0mm^ilL<, Wo. 3mm~l. 0 
mm, 3 mm~ 1 0 mm^J: V) ^£ 

H^^j^^r^tbS^- y ^ ^ kcd*^, ii^ia^^J 1 m g hit x> 

10Aig~100/zg, n 9— y ii^H^iSl^J lmgfefc!3 9 9 0/ig 

~2 5 0 /z g"Cfc5o 

^ssw^asHonmsrau nni&©#rtj!:*sv^Tyy j*m&&±.<Dmfev>m&*& 
mm uti^ § 1 1 # i? 1 5 o 

5n-r K=a — (FAP) % 77^!l-^ 

FAPOit, ^Se^HlJ:«J h7^t-fVfy (TTR) £>3 0#i<£>^y 
y^^^=yiJ:fMLfcMTTRlJ:jgit5^I (IlFAP) TTR 
©8 4#@(D-f yn/f^ty VtIILfciiTTR|J:ig@t5^I (III 

1 5 
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FAP) fc^aSft^fcLT^tffeftSo £fc, FAPtlbtlt 

0 m%Mx. ifcTT R©MII- J; 6 FAP $ avcas #at^f& 

aesiri^ rtb^^-co^-r^oFAP^jgfflRrii-cfcSo ttr^ ^^ra 
^w©»^f&aew<o*34ft«!^*w:, m^a> s-^wa, #j 

l/tfK©itUTtt, tt^Lt^Jx.^ 0. 0 0 lmg/k g~4 Omg 
/kg, ^KttO. 0 1mg/kg~3 0mg/k g m 

mm*&m-z>, i-**>^ ^n£#^-r s rtm§ 0 fap©^, jus 

1 6 
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t > i «9 mart z> ztK^y mm-tz r t a*-c«# s 0 

f^m^tftieaf^srmi ufc 0 s?u*5- 2~i2 \z.mm<DMm&&\%m~rz> 

d-y ^^l/tfK3. 8 3~5 0 juMi 1 0 ju g/m 1 ~1 g/m 1 <DTT* 
=» 7-^^ i: £r^4> 0 . 14 MOMs*** b y ? ^ Srgtf 1 0 mM V ^ifeHHffK 
(pH7. 0) 4 J -e2°C-t?^U ^-y WKtny- ^^©^-g^Sr 

1 

HepG2 »-?£>»^?^^ 

i ) st^m&iB©*- y =* * * k 

FAP-eftt>#<^e>tbSOtt, TTR© 3 o#i©^y ^M^=-^^ 
MUfcFAP type I (FAP ATTR Val30Met)T*fc5 o jEfirTTRflt^MS: 
^Ti-5HepG2 JHBia©jEfirTTR3t^FS:ATTR Val30Met SrSSmi" S <fc 5 K3B£&*t" 
01 (b) ~ (d) \z.7rrf ip^DNAty Vo^KSrlMH-Lfc. 
0 DNAtf-y =f^^ V^K©*3tt***«T*»5ht"*fc*^ 25mer (@B^lJ#-^ 
: 2) N 45mer CfiB?!]#-* : 3) , 74mer (@B^iJ#-^ : 4) (DZ m&&&&l,1t 

1 7 
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0-Cfe«9, ^"^^TJ^lJ-drTT Rfc^?-R:3E-3V ^T^fh LtM Lfc74mer 

2) b7^7x^i/ 3 y^ 

HepG2 «BJte^<oa^«7^***ftm-5fc«)Kl, *A1"5*-y dtxfls*?- 
K05'5W^F I TCT?^f^Ufc„ Fugene6 (Roche SSD > ExGen 500 (MBI Fe 
rmentas $D N HVJ-y^y-A at£r?-?&a^ 

^ffl^it±<t«5«-) ^tc.itmmnx-mnvt^T^vi=iy-^>mm (fi 

3) DNAty Kfc«fc3HepG2 faJ&fc&fTSitte^lSMfrOlfcW' 
flf (3^2x10 5 £>HepG2 ftflg& 0 V) m A) £12 well plate 

0. 1 °/oTf n a 9 -^V^iDNAt y =f ^ ^ l/^-^ K74 mer ( 3 . 8 3m M) 
£300 /il tecfcTJ^OO m1 fob7^7i^^3>'U 5 0 (300m 1 Ss#PB#) 
0 (600^1 Wim) m^-B^MUVfCo 0lRUfclWad»bDNA* 

ft;*- y =fj* ^ vtf-^ KSrJBV vC^Hf T WW (ATTR Val30Met) <Dfy%)&£. < if *rf- 
S <£ 5 IC^SbyhMASAfe (mutant allele specific amplification) i:real tim 

e pcr &m^xm&tt»&&n%:vi£. ■ 

8 /zl ©77P37^it9 =f^^v^Kto^f^fle( M5t^Jl-eP®l 

(^l^a^-^n-T/tfc) 2m 1 fcifcg*U «3fc«1W(itT"e«l!lUfe. 
5) DNAtP =f^^ KfcJ:SHepG2 5 A^H^lfewSaS^Ht 

SuB^2xl0 5 tf>HepG2 JRBJ&&12 well plate 0.1 %7fP3 5-^ 

MDNAty^^ (10MM25mer, 10 mM 45mer, 10 mM 74merK 

* fc m. 5 %TTna7 — ^ yMD NAt!l^^ K (50 m M 25mer, 2 

5 m M 45mer, 10 m M 74mer) £600 m 1 (i£#i&600 m D T^> h9^7*^^a 

1 8 
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5 H^fcJjWB&SrHlilRbfeo HllRLfc»^^DNA%ttffib, MASA#x£re 
al time PCR &.m^Xm&tt&&&&fe'L>'fc.o 

HepG2 i^DNAt!) =0* * Vtf^ K©#rtJSft9E*Hi, Fugene6 N ExGen 

500 , Hvj-y^y— jx&kxfiTT**?*- tf^m&v^x*, m2(a) , (b) ^ 

f i 5 ICTrn ny^vMDNAt!) =Ot* V^^- K*S»a»af 5 0%<£>HepG2 

(B) DNAtU =?^^ U^Kfc<fc5HepG2 »^*5^65te^^ 

NAtP V^"^ KOft^SriS^fcfe^ 25mer ~74mer ©DNAtM 

^^V^K^oTA^^O^^^m|-bT^«9, 45mer % 74mer <D 

DNAty ztxtu&f' F&&mhfefc^U^f>m^zb&&tbtix^z>z.b 

frb, 7fn 3 7-y>"&iD NA^ y =fJS ^ K74mer (@B?(I#^- : 4 ) 

fcfflwr, HepG2 5«^^m^SrP-<fc ^ r. hHIB3) 0^#T 

-ej£30.o ni Baf-mo nl (DTT^^y—^f^^lMu-NA^'V^^^^^rf-Vi 
3-y=f?.? h*m& : 3. 83 m M) Sr^P \,tcM&. ^fo^tlO. 5%RTF 1 %H 

(Dmfe^Wl^Xh o U tulB 5 ) (3- y =0* ^ U^-f- : 10 m M 

) -e^WJ'tX^Txtin^— Sf^-mm&O. 1 %^b0.5 %^_hJf > 600 n\ (OT 

=rxi^7— y^iDNAt!) i/^K^eoo mi o«i§^i-^bn-r 

5 r \z. J: «9 io/ 0 ^io %\z.±M Ufc 0 ^S^J&ffiv^cSttS?- 

^I$li7f n =i ^ -^yMDNAt y =f J* ^ K25mer (@B?lJ#-!§- : 

2) fttTrn^y^yl^O. 1% (DNAty^^WKSS: 1 
0/iM) 0. 5% (DNAt y =^ iJ' \/~3r = f' YWkM. : 5 0^M) <£> 

t 0 . 5 % % 45mer IS?lJ#-^ : 3 ) tftTr * =< 7—^^^^ 0 . 1 % 
(DNA^-y =Ol* «S : 10/iM) Oit0% 0. 5% (DNAt 
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y h*m&. : 2 5 mM) <Db%mi %T'fco^ 0 

Ztlt><D%km*. ^^OffiV^DNA *V WKOi^tt, 4 5mer 

(C) 7fn3 7^^abfcDNAty =0* ^ K^tt^OtftW" 

StTiB 4 ) o%3MIRit(c «t 5«IB©JI£*«:EI 3 fc^fc HI 3 J: «5 dna ^- y 

* W"?- FWt^< &T\-3M^&fote^<D\ZLttVX, 0. 05% 77na ? 
^SDNA^-y =f^^ K (IB?lJ#-5§- : 5 ) tl 
s ^^^(DW-^mt 18. 73 M mT»&o7c 0 

^©tuBlMzK^r^ bfc^ N 0.5 °/o7rna7- ^V&ilDNA^y 

(10/zM 74mer „ W^m^ : 6) tfcttl%77037^^lDN 
A^-y=f^^W^K (30mM 74mer)^^-#:^liL^A C£BI) , fc5V^« 

U m&^m^%m^X, first strand cDNA £r-8^Lfc 0 ^(DcDNA^^M^ U 
T, MASAScireal time PCR ^rffiV^T, IfTTRfe £tMTTR Val30Met Oaf 

at^T-^^^f^s ATTR Val30Met <D=*i?— Wi/ (ATTR Val30Met ©3t-|+ 
JE3TT.T R5t^O a x 100 (%) X*Wfe Lfc 0 l«7r * 7-<7*>-C~& 

:ffibfc74mer ©DNAty WK©»5517foa7>-yy^IL 
fc74mer ©DNAty K«t <9 ^3t^^m*^^^ofc 0 ^fc, iig 

H^!l3 

IE^J;U?m^^^ h^^iM (ATTR Val30Met ) at^^i~S 

m^mm rrs:^ v-^im-r^m^ «i 3^mm^m9zm^m, P 39- 
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41) ktib»ji~3&&#u mB^mmmzm^tco 

ft n ^^n— f ]} =f ^ ? ]> t Lfc7 4 mer (@E?'J## : 5 ) 

: tSgPJ 1 : * V ^ ? i"* 1 ? K10 /iM, 7fn =i 7— ^ M>. 5% 
3S&U 2 : 7fr V ^ Wtf-^ K10 /i M, 7td =* 7— M>. 2% 
iSgrO 3 : ^- U =f ^ * K10 /* M, 7f n =x 7— ^M). 05% 

: ^V*(DKfm<D-m%fm<D-*m^O. 2ml -fOBulBM^JtriE^-^ 
(h— * AO. 4ml) Lfc 0 

A^SrttffiU MASA?fe£real time PCR ^^Ti^FM-oV^^ h 

>-;*lM V^^at^T- ATTR Val30Met<£>1><£>) :fe«fct£M#J&&-5-Lfc:*^ h ^ V 

^Mit^^mmi^ti Yvl/^-J ^>*WMfr$tmW: (matrix-assisted 1 
aser desorption ionization/ time-of -flight mass spectrometry) ^rffiV^X^ 

iSgrOSr^ LfcJlTliT- 6 0. 7 %, SigfiJSrg!-^ LT W£V ^^t? 5 1 %X 

, «*##f<^m. h7^v?^s/^!7^T*mTTR V30M 0 13, 672 

Da(©t 0 -^§rmfe^5( E]4A) N mffl3%n-$Vtc.h7>X ; !?~~v?^VXX* 
tel3,672DaCDfc 0 — ?\Z.Mx.X, Met J^Val \Z.\^WT^> w i: -e^ft32Da^ ^ 
M.fdl3, 640 Da ( g|4B, |) (£>fc°— 3rf&#>fc 0 ^fhb<Dlfem$, 7f 
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f 7 is* 1M I*"? ismffrf-tftim £ *U JES" h 9 1M V"^ $ tbfc ^ 

bZ^VXteV, ^8i©7f n 37-^VfilDNAt)J =f* Kin tt 

% FAP (Dfem%}%z&&>Z> b^X.Z>o 

HepG2 »T*Oj1^^^ (2) 

1) m&&mmm<Dwm 

DNAtJJ WKt UT51mer ©YKS-384 (IB?U#-5§- : 7) . 

lH^IJ#-^-7^*5V^Tl,2,3,47,49 *5 ^^50^ SrLocked nucleic acid 
(LNA) fclBftlfcYKS -3 8 2, ft btffc:ga?»J## 7 RlifcV vr 1, 2, 3, 10, 11, 12 
, 14, 34, 35, 38, 47, 49*3 «t ^50^4 ^Locked nucleic acid (MFM (LNA) Klff& 
bfcYKS- 3 8 3(£>3 3E®£r^j&bfc 0 £fc, ffliB^y =?J* ^ Ktt, t 

0. 5 %7rn a 7-^^lDNAt !J ^ W K (10/zM) ) *mWk 

2) HepG2 ^BSfcl&ttSM^f^Mf^tfcf* 

HlI0^2xlO 5 <£>HepG2 » (^0*lii !?iA) £12 well plate 
ftrfB 1 ) -CP^LfcO. 5 %7fP 37-^yMDNAty * VOt*;- K51 m 
er (10/iM) £600 nl fof7^7i^v'3yU 6 B&K^Wfl&SrlBllDlb 
fc„ ^iittDNAty^^WK (YKS-3 8 4 (BB#I## : 7) J£ 

fclPlto^DNA^iffl U ^Mia^J^^^-r5^S^3' 5 fcffcth 

Lfc^MDNA^JIlft;*- y 3f^ ^ F&m^XmftT WV (ATTR Val30Met) 

O^S*s*5J;<Jfi*S"t"5J; SfcKJtUfcMASAife (mutant allele specific amplifi 
cation) £real time PCR &JBV^5tGr?3SfeS&£:Jfj£L;fc. 

-y^iDNAt!) l/t^KtODNAtU =*X * V*?- K UTYK 

S - 3 8 4 £JEV>fc#^te 4 %, 6 10OLNA &^tf YK S - 3 8 2 1 0 %, 
1 3^(DLNA Sr^tfYKS- 3 8 3fli2 3%T*$>ofd 0 YKS-3 8 4Wlt 
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DNAty dt%9\sjr?~ KMJ;;5HepG2 »fc*5tf5TTR ftfc=f-±JD 5 0#g& 

V^rtT\ HepG2 ^JSfc&ttSTTR 5t^±© 3 0tlO7^i^3"KL 
tSri^bmofc^t^fe, FAP ©JgBfc&STTR 5t^_b(Dffe(DT 5 

1) tt^^gMB^omt 

y ^S-T y n^i/^lCl^UfcFAP ATTR Ser 50 He 1 1 4#g©^n^^ 
dS^^^^^^UfcFAP ATTR Tyr 114 Cys^at^f^jE^b-fSSb^^l* 
•TSfcfe^. t MTR atfc^^l^TDNA ^-y =f^^ K7 4mer (IB?!] 

SfflB23Blg(Z)DNA^-y =f^^ =»7— yv^-a^Sr^tP^SS^J ( 

0. 5%Txi3=:7— y^SIDNA^-y (IOmM) ) 3rp®[ 

2) HepG2 miCjSit^ifee^jM^WN- 

M0fcl2xlO 5 <DHepG2 $BJ&£:12 well plate \Z.^% „ 1) T?pMUfc0. 5 %T 
7D3 7-y^g D NAt!) =Ot* U^-^-K (10^M 74mer) tDNAt!) =*3* 
* K (10 n M 74mer) £ £600 n 1 (i§*^600 1) fo h 9 V* 7 a ^ 3 

i"U 5 Bm^»&[E]l|XUfCo [Hll|XbfcfiB»>^DNA?:ttmU> MASA^i:re 
al time PCR Srffl^T»^38fe*«r3*5£U;fc 0 

t h ^vat^FJt© 5 0#g<£>T 5^1ftSr = — Kb/t46SSr35 

m-e# 5 <fc 5 JcKW-UfcDNA ^~y * K (1B^J#-^- : 8) % MVYJls 
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5 fcKfh UTtDNA ^- y =f 3* ^ K «B#I#-^ : 9 ) , 7foa^ 

y^lDNAty^^WK (7fn37-^$l: 0. 5% N DNAt 
y =f^ vir*f- K»£ : 1 0 n M) WDNAt y =?3* * K^"T?HepG2 

0#g©7>;/i?r3- Kbfc^S^mt?^ 5 J: 9{^fi-bfcDNA^-y 
^ KT'W:, D NAt y * ^ K^T* 0 % N 770 3 

DNAty rf5^V*fK-ei. 6 1%, b h W^^)l^-h^)l 
1 4f S©75/^ = - KUfc^Sr^mT^5<t 5 {-^ffbfeDNA^-y =f 

iDNAt!) ^XfU^FXO. 5 8%T?&ofc 0 ^<D^^ ^©77 
n a ^-T'yatDNAt y ^ 1/^7 TO, MM^mLft^f£Z>Wr&~?h 

DNAty ^ ^ wzzzm&mm&i&mx'Z z^t &^utv^„ ek. 
rnmme 

^ZZbX, HepG2 »fcl;fct75TTR »^Jt<£> 3 0#g <Z>7 ^ = ~ Kb 
tcM&<Dm$&, D NAt y ^ ? KSr W^J^fc^KiJfc^T'tl&i-e 

n 37-^IDNAt y ^ w^"7 KSrffiv^ r t XiSMx^ 5 r £ 

1) itfc^Wkimmvmm 

t MTR jtfc^-S-^TtDNA^y =fj*^ UtfK (IB^IJ## : 4) ^oV^ 

(D^w^^mmn (o. 5% 0. 25% 0. lVor^r*^?-^®, 
iDNAty^^^f k c 1 0 ^ m) ) &muvtc 0 

2 4 



WO 2004/026343 



PCT/JP2003/011962 



M0^2xlO 5 cell<Z>fc h»l_h&« (ARPE 1 9ft) £12 well plate \Z 
0.1 %, 0.25%, 0.5 %7ro a7-y^SDNAt!J K 
(10/iM 74mer)£r600 /z 1 (j#^?j£600 ^l)f of7^7x^Vg 5 0f 

fc$BJ&£r®Ifcb;rCo IUI|XbfciM^bDNA§rttmb, MASA}££:real time PCR 

^O^g^m, 0 . 1 %<Dm 0 %, 0 . 2 5 

5. 9 1%, 0. 5%<Z)B#2. 0 8%t?feofc 0 ^(Df^mt, *3§W<DT 

i) at^^mie^j^M 

-tat^tf>^K:S'^T 1 2 5#i;£fcte3 7 4f S©75/t^t?)D 
NAtD^^WK (IH^J#-^: 1 O^fc^l 1, m&=&m*ft 

fc 0 «&1E§H«»J 6 ^fBiifc^gxk: it), Buta 3 @^(^^- y =f ? Ffc37 

l/^&fo^txmWMM ( 0 . 1 %, 0 . 2 5, 0 . 5 %7r n ^ 
^IDNAt y ^ K ( 1 0 ix M) ) £rfl$iJ Lfc 0 

b ^^j5o%<^»^s t ft z> j; 5 \tm b «@ ufc ^ 7- ^ y 

=ffii&<Dt: h^MHJ&&12 well plate 0.1 %, 0.25%, 0.5 %7r 

n =i 7— y NAt y ^ X^Urf- K (10 At M 74mer) £600 m 1 (ig^?&60 

?>DNAlrj4iilU MASAfe^real time P CR^^T^fc^^Sr^Ufc 

o 
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125 # I ©7 5 / t5r^it 5 D N At y ztjz? VHr^Y : 10) 

77037^1 : 

0. 1%:0%. 0. 2 5%: 0%, 0. 5%:0. 95% 

374 #@©7^/t«f5DNAty K (IB^J#^ : 1 1) 

0. 1%:1. 3%, 0. 2 5%: 0%, 0. 5% :0% 

MASA&^rflJ^ Lfcreal time PCR *) 3*tfJ Lfc®te^&^0^'|£fHffi 

1) »J1(D5) "CO . 5 %7fo a At P ^ ^ Vt^ K 
(10 mM 74mer ) SrSSJP UfcHepG2 $»>bWttt UfcDNA&^T, TTR 3t£c 

^31^ y>- 2 (2g*«Wa©^^y^) Sr*S«IU DH5 ««b7^7t- 
ALfc„ ^b^fc^u^-^b^^^ KDNASr»»U IWIR#*Nsi ltD 
IftSrttCi^ jE#TTR «^d^ATTR Val30Met *flr^©£&*&tft*t 
Lfc 0 ^©fel, ?0nn=- <£>5*>50 an—— KUt^HHftsftSB* fett (8. 3 
%) N MA S Afe&mm Unreal time PCR©^ (10%) £ »^C3j$* 

2) FAP ATTR Val30Met ^g^flcJS#d»?>#e>ttfeDNAS:jEfl!t#ODNA*t? 
#JR LT# bttfc 10 0%, 10 %, 1 %ATTR Val30Met Mfctt* 9 1/?— K 
iLt, 5 0%, 2 5%, 12. 5%, 6. 2 5%, 3. 1 2 5% ATTR Val30Me 
t ft^fcoV^MASA^&SflJffi boreal time PCR<grfrV\ SfUfti:^ 

9 9 5 6 t M^il^fefc, 

3) real time PCRKl^T, m^^^bfcDNAt y =f** F&T 
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) Sr^-^U— hi UTreal time PCR^ofc, Jg* N DNAtM^^ 

* btb, i^fta^f i5PCR»T mgW** * Kitted (ATTR Va 

130Met) k&<&t£Z>Zki)>t>. DNAtU W Kttf^W h t U 

£JLh©l|$*.k «9 , MA S Afe&^IJJB LTbreal time P C R \Z. X <9 VtcMte 
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5. ate^gtJUB©;*-y =**^ u*?-Yfr'pt£< th2 o&mfrbteza-v =* 
^ * K-efcSs it ^ i~4 ^Tn*>Kmm<D^Mtitc.nmmfti 

6. S^f-^^fflO^-y ^^Vtf WNA/DNA^7tP =f^^l/ 

r^^^xmt, i~3 ts*r© ? hyy-^yy^ 
rm^*i, i~3 mMo^x^itxmx^h^v hy^ - ? v v?w. 

1 0 . m^M^oX^itnWA^ y * K<0**ttfc:fl£lB-f-5> 

1 1 . mL&mmj?vtb&s m^m 1 ~ 1 0 ^-rtum^um^imM^nm 
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12. VlsmtM.%0. 0 1 M- 0 . lM<D^ffl-eg-^f Sff^l lfBi&tfME 

13. ^by^iN^O. 0 7M-0. 1 4M^jST^^-f-5li^l 1^ 

1 5 . ^-7-^CQ^-^^<7)g#^ 3 0 0 n m~ 5 0 n mXh 5 If 1 4 1E^<Z> 

terns fcttftiffli. 

16. Ol~l. OM*%©$BBB*eM-r«|||*33Cl 1 — 1 

1 7. ny-yy^o. 0 1 — 0. 2 5m*%CD^5KT*^-^-r5lf^l 1 — 

18. =17— y^Sr, 0. 0 1M —0. lMOyylS^i^O. 07M— 
0. 1 4M©thy *A*«r^^5»Jfctc»WU ^Bfett[*5 

19. ^M^H^T'fc «9 > ft^ftlO* y * Kin y-y ^ 

*s»^©#^t**>s»^ i~io v^-rtv*4c|B^^ii^J*y L c{*^ ( &^^Jo 

2 o . 5te^mffl^>^- y ^ Kta7 — ^^*s3Kt^©^^fr"c*> 

2 1 . 300nm~50/i m"C*>5!SI^ 2 0 tJUBifc 

2 3 . ms.<Dftt&&m%wiVoffim-v $> s 2 2 Knatt©**. 
2 4 . tm&imim&tLiti&m^to&iM& 2 2 fcis«©^fe. 
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2 6. y vm^^r 0 . 01 M~ 0 . 1 M©$&H*CgFfiT*"5IIW8S 2 5 \z.fdM<D 
2 7. 1- V V V 0 . 0 7 M~ 0 . 14M©iit*Mt5i^2 5t 

fete 2 6 \z.um<Dmnmmtmm\o 
5~2 7 ^irM>teffi®<Dmftm&immmo 

2 9 . Jl&^O^frO^^ 300nm~50/j mtfc5 »3ft3® 2 8 tCfB^ 

3 0. 0 1~1. 0S4%^HT^-^i-^ff^2 5~2 

3 1. 37-^0. 0 5-0. 2 5fi»%©ttH-t?^^rr5»*S2 5~ 

2 9 V ^•rtb*^|5mo^P ^ ^lm>fb^l£WJ„ 

3 2. &t£< k%>a?—?^km&*m&m<o*v =t*?^*°?\?&^tm$, 



33. m&ms 2mm<D#fe&m^xmfc*m&$:ftim-tz>jjfeo 
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Fig 1 



(a) 



ATCAATGTGG CC 

T GCGCG uaguuacaccGG 

T CGCGC ATCAATGTGG CC 
TAGTTACA CC GG 



GTG CATGTGTTCA - 
TAC guacacaagu t 



TGCATGTGTTCA T 
AC GTACACAAGT 



T RNA/DNA^^ 



(b) 5'-T*G* A* AGA GAT GCATGG CCA CAT TG*A* T*-ff 

(0 5'-G*C*A* GCC TTT CTG AAC AGA TGC ATG GCC AGA TTG ATG GCA GGA 
C*T*G* -3" 



(d) • 5'-T*C*C* GAG GTG TGA TCA GGA GCC TTT CTG AAC ACA TGC ATG GCC AGA 
TTG ATG GGA GGA CTG CCT CGGAGA GCA* T*C*-3* 
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Fig 2 
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Fig 3 
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Fig. 4 
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SEQUENCE LISTING 

<110> Sumitomo Pharmaceuticals Co., Ltd. 
Roken Co. , Ltd. 

<120> An agent for accelerating site directed gene conversion 
and a therapeutic agent of. genetic disease 

<130> PCT0316SP 

<150> JP 2002-274926 
<151> 2002-9-20 

<160> 11 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 68 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> (29).. (39) 

<223> Description of Artificial Sequence : 2 ' -0-methy 1-RNA 
<220> 

<222> (45).. (54) 

<223> Description of Artificial Sequence : 2 » -O-methyl-RNA 
<400> 1 

atcaatgtgg ccatgcatgt gttcattttu gaacacaugc atggccacau ugaugcgcgt 60 
tttcgcgc 68 



<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence :Phosphorothioate linkage 
<220> 

<222> (23).. (25) 

<223> Description of Artificial Sequence : Phosphorothioate linkage 
<400> 2 

tgaacacatg catggccaca ttgat 25 



<210> 3 
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<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence: Phosphorothioate linkage 
<220> 

<222> (43).. (45) 

<223> Description of Artificial Sequence: Phosphorothioate linkage 
<400> 3 

gcagcctttc tgaacacatg catggccaca ttgatggcag gactg 45 



<210> 4 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence :Phosphorothioate linkage 
<220> 

<222> (72).. (74) 

<223> Description of Artificial Sequence : Phosphorothioate linkage 
<400> 4 

tcccaggtgt catcagcagc ctttctgaac acatgcatgg ccacattgat ggcaggactg 60 
cctcggacag catc 74 



<210> 5 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence: Phosphorothioate linkage 
<220> 

<222> (72).. (74) 

<223> Description of Artificial Sequence: Phosphorothioate linkage 
<400> 5 

tcccaggatc cctcagaggt ctttttgaac actttcacag ccacgtctac agcagggctg 60 
cctcggacag catc 74 
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<210> 6 

<2il> 74 
<212> DM 

<213> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence :Phosphorothioate linkage 
<220> 

<222> (72).. (74) 

<223> Description of Artificial Sequence :Phosphorothioate linkage 
<400> 6 

tcccaggtct catcagcagc ctttttgaac acgtgcatag acacgtcgac tgcaggactg 60 
cctcggacgg catc 74 



<210> 7 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA oligonucleotide 
<400> 7 

tcagcagcct ttctgaacac atgcatggcc acattgatgg caggactgcc t 51 



<210> 8 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence :Phosphorothioate linkage 
<220> 

<222> (72).. (74) 

<223> Description of Artificial Sequence :Phosphorothioate linkage 
<400> 8 

ctcctcagtt gtgagcccat gcagctctcc agactcaatg gttttcctat aaggtgtgaa 60 
agtctggatt aagt 74 



<210> 9 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence : Phosphorothioate linkage 
<220> 

<222> (72).. (74) 

<223> Description of Artificial Sequence '.Phosphorothioate linkage 
<400> 9 

cttgggattg gtgacgacag ccgtggtgga ataggagcag gggctcagca gggcggcaat 60 
ggtgtagcgg cggg 74 



<210> 10 
<211> 74 
<212> DNA 

<2L3> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence: Phosphorothioate linkage 
<220> 

<222> (72).. (74) 

<223> Description of Artificial Sequence '.Phosphorothioate linkage 
<400> 10 

gcagtcaagg ttgcacatga agcgctccca gtgcagccag cccatggtag gcgtccttgc 60 
caatccattg tcca 74 



<210> 11 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> (1)..(3) 

<223> Description of Artificial Sequence: Phosphorothioate linkage 
<220> 

<222> (72).. (74) 

<223> Description of Artificial Sequence '.Phosphorothioate linkage 
<400> 11 

gccatgatag cccagagggc catctgagtt acttgctgat tccagctgag gccaaagttg 60 
ccaatcacta actg 74 
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